Abstract: Community supported agriculture (CSA) serves as a platform for local producers, especially for small size farms, to sell fresh, local products directly to its members. CSA is an important approach to promote local economic growth and contribute to sustainable agriculture. Although CSA is widely accepted across the United States, the total number of CSA membership is still very low. It is important to determine the factors that affect the future development of CSA because of its social and environmental benefits. In this study, we analyze how the motivation, barriers, and methods of advertisement influence the participation dynamics of CSA by segmenting consumers based on their past, current, and future CSA participation. Based on a national survey with 795 responses, the results show that the younger generation, high-income families, and people who support sustainable agriculture are more likely to renew their CSA subscription. CSA members are found to be very sensitive to the time of food distribution, the price of products, and the location of CSA farms. Moreover, the impacts of perceived barriers of CSA participation and advertisement method vary based on respondents' membership status. This paper sheds light on factors that influence various consumer groups and offers a more dynamic analysis of CSA consumer behavior. This analysis enhances understanding of CSA members' preferences and could help CSA programs expand in the future and to better promote local food systems and sustainable agriculture.
Introduction
Community supported agriculture (CSA) is an important model of the alternative food networks (AFNs) and has been developed in response to concerns with industrial agriculture and to guarantee better control over food products [1] [2] [3] . CSA programs encourage local production and consumption by allowing consumers to subscribe to a membership and, in return, receive food periodically from a group of local farmers during the harvest season [1] . This direct interaction with farmers offers consumers a chance to be involved in the decision-making of what products CSA farmers produce and how [4, 5] . Moreover, farmers and consumers both share production and financial risks [6] [7] [8] .
CSA brings various benefits to society and the environment and is therefore considered as one of the essential components of sustainable agriculture. Local food systems, including CSA and other sale outlets such as farmers' markets, aim to support environmentally and ecologically friendly practices to promote food sustainability in the local community [9] [10] [11] . Studies show that CSA can facilitate access to local and fresh food and thus promote a healthier diet [12] [13] [14] . A CSA program is also considered as a method to support local farms and boost the local economy and agriculture production [13] [14] [15] [16] [17] [18] . Since CSA products are usually delivered within a short distance, the products have short food miles. Therefore, CSA is considered to generate less air pollution and to be more environmentally friendly than traditional agriculture that relies on long supply chains to deliver food from farms to consumers [5, 8, [17] [18] [19] [20] . In addition to the direct benefits of CSA, CSA participation can also increase the awareness of local farmers and establish direct connections with local farms [4, 13, 14, 17, 20, 21] .
Since the birth of the community supported agriculture (CSA) movement in New England in 1986 [13] , CSA has become a popular option for consumers to purchase local food. CSA programs have spread across the United States quickly. There were over 6000 CSA farms in 2012, and the scale of CSA programs continues to expand [22] . A 2015 survey conducted by USDA reported that there were 7398 CSA farms in the United States, which contributed $226 million or 7 percent to the direct-to-consumer sales transactions [23] . Furthermore, the CSA program also witnessed growth in both developing and other developed countries with different focuses [2, 5, 22] . For example, in China, CSA specializes more in food quality due to food safety concerns and health issues among the general public [3, 5] , while CSA in the UK aims to set up a transparent relationship between consumers and farmers to share the risks and benefits [24] .
Despite of the fast growth of CSA worldwide, CSA participation rate is still low. Research shows that uncertainty in the quality and quantity of products obtained by CSA members is one of the main barriers for CSA participation [25] . Based on the nature of the CSA program, CSA members receive products only in harvesting seasons [8, 18] . The seasonality of production and distribution of food can be unpredictable and easily replaced by other regular food shopping venues, such as grocery markets [14, 15] . Furthermore, CSA participation is hindered by other factors, such as unfamiliarity and lack of freedom to select products, inability to obtain the food all year round, and inconvenience of the pick-up place or time [4, 6, 7, 15, 17, 21] . Peterson et al. claimed that CSA is the least convenient way to purchase food products compared with other shopping outlets such as grocery stores and farmers' markets [17] . Due to the unfamiliarity with CSA products, some people found it cost too much time cooking and preparing once having joined a CSA program [14] . The relatively high price of CSA membership also prevents many members from continuing to subscribe to the service [20] .
Because of the increasing interest and trend in sustainable food consumption, a large body of literature has focused on the factors affecting CSA participation. However, previous research often simply divides consumers into non-CSA member versus CSA member based on the current status and examines the heterogeneity between these two groups [18, [26] [27] [28] . These studies did not consider other possible CSA participation status such as being CSA members in the past but having canceled their membership or never having been a member before but would like to try CSA in the future. With the consideration of the various status of CSA membership in the analysis, this study will provide a more holistic understanding of consumer behaviors and intention regarding CSA participation. Research has shown that joining a CSA program can influence consumer choices. Cox et al. concluded that people's behaviors would change through participation in CSA: when CSA subscribers stay with the program, they tend to eat healthier and be more aware of agricultural and environmental issues [29] . Moreover, CSA members care more about pesticide usage and enjoy the interaction with local farmers [18, 30] . CSA members may adjust their purchasing, processing, and eating habits subject to CSA production and distribution constraints [7, 16] . In addition, CSA members' psychological needs may also vary based on different membership status [28] .
To fill the gap in the literature regarding CSA participation, we divide consumers into three groups based on following conditions: (i) whether they used to be CSA members; (ii) whether they are current members; and (iii) whether they plan to subscribe in the future. This allows us to classify people into various groups such as those are past, current, and future members or those who were members in the past, but stopped, and so on. Based on the classification, we can determine the factors that affect the dynamics between different membership status. Different from past studies that focus on the investigation of the factors that affect a current or a future CSA membership, the objective of this study is to further determine the important factors such as barriers, motivation, and source of information [17, 27] that help regain CSA consumers if they stopped their membership in the past. We also explore the factors that help attract more people to subscribe to the CSA program if they never joined it before. To accomplish the objectives, we designed a consumer survey and applied a multinomial logit model to the survey data. This article contributes to the literature by comparing consumers with multiple membership status and analyzes their behaviors at a more segmented and dynamic level. Results of the study could provide essential information on promoting sustainable food consumption through the growth of CSA participation and further develop food sustainability in the local community.
Data
In May of 2015, we designed a survey about consumers' past, current, and future CSA membership. This survey was distributed by Survey Sampling International (SSI), an international professional market research company, to its nationally representative consumer panels in the United States. SSI applied a quota sampling method to adjust demographics distribution, so that sample demographics closely matched that of the national population [27] . In the survey, we included a trap question (or a validation question). The trap question asked respondents to select a particular answer (e.g., Strongly Agree) for one of the statements (e.g., For this statement, please select "Strongly Agree".) in a matrix table question. Respondents who didn't select the answer as guided (e.g., "Strongly Agree") would be identified as failing the trap question. Those who failed the trap questions were more likely to conduct satisficing behavior in online surveys [31] . This question has been shown to help identify respondents who are careless in answering the survey questions, which can lead to poor data quality [31] [32] [33] . After removing respondents with missing values and those who failed the trap questions [31] [32] [33] , we included 795 valid responses of the 2264 total samples in the final data analysis (Using the same data, Vassalos et al (2017) determined the factors affecting the current and future CSA membership, which provides useful supplemental information that is not provided in this study [27] .)
The survey contained questions about respondents' CSA membership status (past, current, or future). Questions were asked such as "Were you a Community Support Agriculture (CSA) consumer in the past?", "Are you a current Community Support Agriculture (CSA) consumer?", and "Are you planning to join the CSA membership in the future?" to identify respondents' past, current, and potential future CSA membership, respectively. Figure 1 presents the proportion of past, current, and future CSA members in the sample. About 9.6% of total respondents had CSA experience in the past (group 5, 6, 7, and 8 in Table 1 ), 12% of the respondents were current CSA members (groups 3, 4, 7, and 8 in Table 1 ), and about 13.5% of respondents were interested in becoming CSA members in the future (groups 2, 4, 6, and 8 in Table 1 ). 
The survey contained questions about respondents' CSA membership status (past, current, or future). Questions were asked such as "Were you a Community Support Agriculture (CSA) consumer in the past?", "Are you a current Community Support Agriculture (CSA) consumer?", and "Are you planning to join the CSA membership in the future?" to identify respondents' past, current, and potential future CSA membership, respectively. Figure 1 presents the proportion of past, current, and future CSA members in the sample. About 9.6% of total respondents had CSA experience in the past (group 5, 6, 7, and 8 in Table 1 ), 12% of the respondents were current CSA members (groups 3, 4, 7, and 8 in Table 1 ), and about 13.5% of respondents were interested in becoming CSA members in the future (groups 2, 4, 6, and 8 in Table 1 ). (2) 6.42% (51) 0 0 1 current member only (3) 2.77% (22) 0 1 0 current and future member (4) 2.14% (17) 0 1 1 past member only (5) 1.76% (14) 1 0 0 past and future member (6) 0.75% (6) 1 0 1 past and current member (7) 2.89% (23) 1 1 0 member all the time (8) 4.15% (33) 1 1 1 Note: 0 indicates not a member, and 1 indicates a member of CSA; numbers in the parentheses are sample size.
Based on respondents' answers to the three questions regarding their CSA membership, the respondents could potentially be classified into eight different groups (Table 1) . For instance, a respondent could be a person who did not participate in a CSA program in the past, at present, and is also not interested in becoming a CSA member in the future (the first row of Table 1 ). The participant could also be a person who was a CSA member in the past, at present, and would like to continue the CSA membership in the future (the last row of Table 1 ). The different classifications of respondents based on their CSA membership imply the complexity of CSA participation status and the importance of considering the dynamics of different CSA membership when analyzing consumers' participation of CSA.
Depending on the CSA participation status in the past, current, and future, we asked different questions regarding respondents' motivations and barriers to joining a CSA program. For respondents who had CSA membership experience, both motivation and barrier questions were asked. However, for respondents who had no CSA experience and were not interested in CSA in the future, only the barrier questions were asked. All the questions asked for respondents' importance rating of several factors related to CSA using five-point Likert scales (1 = Not at all important to 5 =Very important). Motivation questions included ten potential reasons that attract people to become CSA members, while barrier questions consisted of nine factors that discourage people from joining CSA. Tables 2 and 3 present the results of the importance rating of the factors affecting respondents' participation/nonparticipation of CSA in a descending order of means of importance. Results in Table 2 indicate that the top two motivations for respondents to be a CSA member were to support sustainable agriculture and support local farms/farmers. The two least important reasons for CSA participation were "products are easier to cook" and "to save time on grocery shopping". Regarding the barriers of CSA participation (reasons for nonparticipation of CSA), the top two reasons were "prefer farmers' markets" and the "cost/value issues" ( Table 3 ). The least important reason was "household issues (moving, donate, cook, etc.)". Although there was a slight difference in the mean values of the importance ratings of the other reasons such as the problems with pick-up, product quality, and quantity, as well as the processing and storing of products, etc., these differences seemed to be small.
Respondents were also asked about the importance of the sources of information that can help them to try/join a CSA program on a scale of one to five. The source of information included friend/family members, website/internet, roadside signs, and newspapers. Overall, consumers thought that information from friends and family members is the most important way for them to find out about a CSA program (Table 4) . We also collected demographic information from respondents, including age, gender, education level, income, and numbers of children in each household. Overall, the average age of the sample was 43 years old. Regarding education level, about 39% obtained a graduate degree, 38% had a college degree, and 23% got a high school degree. Around 53% of the respondents were female. In each household, there were two adults and around two children on average. The average annual household income in the sample was around $64,000 annually. As for region of residence, the percentages of the total respondents living in Northeast, Midwest, South and West are 20%, 21%, 36%, and 23%, respectively.
Method
We applied a multinomial logit model to examine the effect of various factors on consumer decisions about CSA membership. As Table 1 implies, there was a total of eight membership combinations based on past, current, and future membership status. Each combination represented a specific membership case. Since many previous studies have only focused on the changes from one CSA membership status to another (e.g., a current member vs. not; a future CSA member vs. not) [18, [26] [27] [28] , in this study, we only focus on the two scenarios that have not been examined in the literature. Scenario 1 mainly examined the case of retaining current CSA consumers, and scenario 2 mainly investigated the case of attracting more new future consumers. To achieve the goals, we estimated two models. Model 1 included three cases, past member only, past and current member, and member all the time, to examine factors that help the retention of CSA members. Model 2 included another three cases, non-member all the time, current and future member, and future member only, to analyze how to attract more people to join CSA in the future.
In the multinomial logit model, the utility of a person i is obtained through factors in a hypothetical scenario:
where U ij is the continuous latent variable with outcome j, x i represents a vector of the influencing factors, including motivation, barriers, information sources, and demographic variables, and β j is the coefficient related to x i in each model. ε j is an unobserved error term following a standard type-1 extreme value distribution. In each model, there are three outcome levels (0, 1, 2) in the y and those outcomes are not ordered, which indicates the unordered categorical property of y. Specifically, the probabilities for different membership status is specified as follows:
where j represents the levels in independent variable (y) in both model 1 and model 2, and x i indicates respondent i ranking a set of variables k of the reasons that motivate or prevent people from joining CSA, information source to become informed of CSA, and demographic variables such as age, education level, number of children in one household, gender, and income level.
In model 1, x i includes the variables that measure the motivation factors for people to join CSA, the information source variables indicating the importance of different outlets for people to get the information to join CSA, and the demographic variables. In model 2, x i represents the variables that measure the barrier factors preventing people from joining CSA, the information source variables, and the demographic variables. The information source variables were included in the model because past research showed that the source of information on CSA had a significant impact on consumers' willingness to participant in CSA [27] . Among demographic variables, income, age, education and number of children were treated as numeric variables, while gender was treated as a dummy variable (male = 1, female = 0). The motivation and barrier factors and information source variables were all included in the models as discrete variables because they were all measured using five-point Likert scales.
Results

Statistics of Respondents with Different Membership Status
The results in Table 5 show that the number of respondents in model 1 was relatively small because only a small percentage of respondents in the total sample had CSA membership experiences. For respondents in model 1, those who were members all the time (past, current, and future) accounted for 47.1% of the sample, while those who were past members only and past and current members accounted for 20.0% and 32.86%, respectively. In general, respondents who were past members only had lower mean values for all motivation and barrier factors than respondents in the other two groups. These respondents thought all the information sources were less important for them to get CSA membership information than respondents who were members all the time. The demographics of the respondents did not differ significantly across the three groups. The results in Table 6 show the statistics of the respondents included in model 2. Since there were many respondents without CSA membership experience, the total number of respondents included in this model is relatively large. The respondents who had no CSA membership experience and were not interested in becoming CSA members accounted for 90.2% of the sample in this model. Respondents who were currently CSA members and would continue the membership in the future accounted for 2.4%; those who were not CSA members in the past and current but were interested in becoming CSA members accounted for 7.3% of the sample in this model. For respondents who were non-members all the time, it was not applicable to ask their motivation to join CSA. Results show that for respondents who were current CSA members and interested in continuing the membership in the future and those who had no member experience but wanted to become CSA members, the mean values for most of the motivation and barrier factors were similar. Respondents who were non-members all the time had lower mean values for all the barrier factors than respondents in the other two groups. This implies that the respondents who were non-members all the time considered all the barriers listed in the study less important than respondents who were interested in future CSA membership. They also thought all the information sources about CSA were less important. In addition, these respondents tended to be older and had fewer children than respondents in the other two groups. Interestingly, respondents who were not current CSA members but were interested in future CSA membership tended to be younger, female, have more children, and a relatively lower income than the other groups. Respondents in the other two groups shared similar demographics. 
Results of the Multinomial Logit Model
In model 1, respondents who were CSA members all the time were used as the base group, so the parameter estimates of the variables in the model indicate the effect of independent variables on the probability of an all-time CSA member becoming a member in the other two groups. Results show that the p-value of model 1 is 0.0024, suggesting that the model is statistically significant (Table 7) . For people who were past members only (y = 1), only the coefficient of S_FRN is significantly negative, indicating that the more important respondents considered information on CSA programs from their friends to be, the less likely they were to be past members only and the more likely they were to be all-time CSA members. As for the CSA past and current member (y = 2) group, R_SUS has a significant negative coefficient, suggesting that the more important the respondents considered supporting sustainable agriculture as the motivation of joining a CSA program, the less likely they were to be past and current members, or the more likely they were to be willing to renew their membership in the future. Furthermore, the coefficients of R_TIM, R_EAT, and R_LOC are all positive and significant. This implies that if the past and current CSA members considered saving time on grocery shopping, eating seasonally, or knowing how and where food was grown as more important motivations, the probability of staying in the program in the future is lower. Regarding the effect of information sources, respondents who thought CSA information from newspapers and friends more important, were more likely to renew their membership in the future. Those who thought information from roadside signs more important were less likely to continue their CSA membership (e.g., only being past and current members). Furthermore, the younger generation and families with high incomes were more likely to be all-time CSA members rather than past and current members. Table 7 . Results of the multinomial logit model. Note: *, **, and *** indicate significant at 10%, 5%, and 1% level of significance.
In model 2, respondents who were non-CSA members all the time were used as the base group, so the parameter estimates of the variables in model 2 indicate the effect of independent variables on the probability of all-time none CSA members becoming members in the other two groups ( Table 7) . The results show that for current and future members (y = 1), the barrier variables N_CST and N_ORG have significantly positive coefficients, and N_QLT has a significant negative correlation at 10% significance level. This implies that respondents who rated cost/values of membership and supporting organic agriculture as the important barriers were more likely to be current and future members than being all-time non-CSA members. However, the more important the respondents considered the quality of food as the barrier, the more likely they were to be all-time non-CSA members than being current and future members. Male respondents were also more likely to be current and future CSA members than being all-time nonmembers. For future CSA members, none of the barrier variables were significant, suggesting the difficulty of identifying the barriers for people who were not interested in CSA at all and the challenges to motivate them to participate in CSA in the future. However, two sources of information significantly affected the future participation of the all-time non-CSA members. Respondents who thought websites and roadside signs were important sources of CSA program information were more likely to change from all-time non-CSA members to future CSA members. Consistent with model 1, younger participants were more likely to participate in CSA in the future. None of the other demographics had a significant impact on the probability for respondents who were non-CSA members all the time to become future CSA members.
Discussion
CSA provides a great platform for farmers and consumers to have direct interaction. It is also becoming an important approach to promote sustainable food consumption and sustainable agriculture. Because of the increasing interest in CSA, numerous empirical studies have explored the important factors that affect peoples' participation in CSA so that a better insight can be obtained for future CSA development. However, most research focuses on the difference between CSA and non-CSA members or the factors affecting current and future CSA membership [18, [26] [27] [28] . Little literature has taken CSA membership into consideration in a more dynamic way and investigated the important factors affecting these dynamics. Based on consumer past, current, and potential future CSA membership, this study segments respondents into more dynamic groups such as those who would never be interested in membership, those who have been a CSA member and stopped, and those who are past and current members and would continue participating in CSA, and so on. Therefore, we can better understand the demands and needs as well as the differences among various groups of consumers. We can also identify the key factors that affect consumers' decisions to change from one membership status to another. Results from this study provide essential information for regaining past CSA members, retaining current members, and attracting more future CSA members. Therefore, it helps expand the CSA community.
Our models emphasized the motivations that encourage people to stay in a CSA program and barriers that may prevent consumers from renewing their subscription. The results of the model with the motivation variables suggest that the probability for the younger generation and high-income family to renew their CSA subscription is relatively higher. The demographic profile of CSA members in the U.S. is different compared with other countries. For example, households with children are more likely to become a CSA member in China [5] , whereas in Germany organic shoppers are more likely to join a CSA program [24] . The most important motivation, which is to support sustainable agriculture, is consistent with the primary goal of the CSA program [8, 21, 27] . Moreover, current CSA members are found to be sensitive to the time and food expenditure saving aspects of CSA for them to keep their all-time CSA membership. Thus, CSA farmers need to consider reducing the cost of CSA membership and the time for their members receiving their share of CSA. The past and current CSA members also find the information from newspapers and friends about CSA programs more influential on their decision to stay in the CSA program, while none of the information sources regarding CSA has any effect on past members' enrollment in the future.
The effect of potential barriers of CSA participation and source of information also varies based on membership status. For current and future members, some barrier factors impose a significant impact, while the source of information variables are not significant. However, none of the barrier factors have any influence on the transition from consumer with no CSA experience to potential future consumer, while the source of information has a significant impact. The results imply that CSA farmers need to ensure the quality of the food, find ways to increase the value/cost ratio, and promote the organic aspect of farms to keep the current and future members in the program. The results also suggest that for current CSA consumers who plan to stay, CSA farmers do not need to invest too much in advertising to this group since those members are already familiar with the program. They may use the saved advertising cost to address the barriers that are important to current CSA consumers. In order to attract people without any CSA experience to become future CSA members, more focus should be put on advertising the CSA program on websites and roadside signs.
Conclusions
To conclude, by segmenting consumers into different groups, we can better understand the dynamics of different types of CSA members. This paper also sheds light on important factors that help prevent the loss of current CSA members and increase future CSA membership. To expand the CSA community and to better promote local food systems and sustainable agriculture, CSA farmers, stakeholders, and policymakers can develop more efficient programs and marketing strategies to promote CSA based on people's different CSA membership status.
The limitation of this study is that the sample only contains a small number of respondents who have past or current CSA membership. However, this is consistent with the fact that only a small percentage of the population in the United State have CSA experience. The small sample size may potentially reduce the statistical power to test the difference among the three groups such as those with past membership only, with past and current membership, and with past and current membership and are interested in future CSA membership. Another limitation is that we asked respondents to rank the given factor, which could potentially cause bias since multiple factor ranking could reduce the response efficiency and may not capture their real preferences. Moreover, consumer behavior varies by culture and country. For example, the top reason to join a CSA program in the U.S., as indicated by our study, is to support local farms and farmers. On the other hand, Yan et al. found out that the top motivation for Chinese people to join a CSA program is to reduce food safety concerns and obtain high-quality organic vegetables [2, 5] . For future studies that focus on the retaining of CSA members, such as motivating more past members to re-enroll and current members to continue their membership, the respondents with CSA experience (past and current) in different regions and countries could be oversampled so that there is more statistical power to test the hypotheses related to these consumers. 
